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I. TITLE 
Assessrnent of Liquid and Physical Decontamination Methods for Environrnental Surfam 
Contarninated with I3acterial Spores 

II. PERXOD OF PER)R'ORMAIVCE 
The period of performance for the work under this worlc assignment shall be April l, 2010 
tluvugh March 31, ZtJI l. 

111. SUMMARY OF OB.IECTIVES 
This work shaIl cstimate the occurreice and potential reduction of viable bacterial spores (i.e, 
effectiveness) as a function of the remediation activities applied to various surfaces. The work 
wifl be done in two taslts. In Task 1, the effectiveness of two decontarnination protocols shall be 
evaluated on sections of wal[s, floors, or a ceiling compriseci of the selected materials. In Taslc 2, 
the removal efficiency of weVvacuum carpet cleaning systems on carpet contatninated with 
viable bacterial spores shall loe determined. Operational paranaeters such as processing time, 
physical impacts on materials or deoontaEninatxon cxew, and fate of the viable spore.s (e.g., 
contamination of equiprnent, wash water, £ilters) shall lse deternaincd in both Tasks. The 
anticipated deliverable witI be a steP-wise guidance docunzent for on-scene responders and 
remediation teaans. 

IV. RELEVANCE 
This project supports tlie mission ofthe Decontamination and Conssquence Manag;ement 
Division (DCMD) within the U.S. Environmental Protection Agency's ([].S. F.PA) National 
Homeland Security Research Center (NHSRC) hy providing relevsnt information pertinent to the 
decontamination of contatninated areas resulting from an act of termrism. Ihe project supports 
the NHSRC's sUrategic goa}s as described itt detail in the Homeland Security Research Mul#i- 
yeax Stxategic Pian (draft., November 25, 2008). Specificaily, the project is relevant to Long- 
Term Goal 2(LTG-2) w}rs;;h states, .` .l,he (3ffice of Solid waste and Etnergency Raespon.se  
{OSWER} and other clients we homeland security resesrch program products and expertise to 
iunpmve the capatrility to respnnd to terrorist attaaccks affecting buildings and tlae outdoor 
anviron.tnents." This project addnesses a direct tteed expressad by GSWL•R's Natioaal 
Deoontamination Team (NDT). ln addition, the project is relevant to the U.S. EPA's Office of 
Pesticide Pragimxns (DPP) crisis exemptiwt process and OPP's regulatory ftmction under Federal 
Insccticide, Fungicide, arnd Rodenticide Act (FIFRA). 'i'he U.S. E.PA has initiatcd the Taslcforce 
Qn Research to Inform and Optimize (TRIO) chemicai, biological, and radaiological (CBR) 
terrorist a.gent response across multiple o#fices witbin t}tc Agency. The T'RIQ group consists of 
members from NHSRC, OSWER, OPP, and the Regional U.S. EPA offices (e.g., On-Scene 
Coordinators), llue to the potettoiai relevsnce of this project in preparing for the Federai 
response to a v+ride area anthrax dissennination, this project will be mauaiaged by NH.SRC with the 
support of a multidiscipline TRIa projeq team_ 

V. BACKGROvND 
[Jnder Homeland Secnrity Presidential Ilirective (HSPD)-14, the U.S. Departrnent of Hornelard 
Security {DH5} is tasked to coordinate with other appropriate Federal cFepattlnents and agencies, 
to devetop comprehensive plans wltich, "provide for seatnless, coordinated Federal, state, lacal, 
and international responses to a biological a#tack." As part of tlhese plans, the U.S. EPA >  in a- 



coordinated effort with DHS, is responsible far "devetoping strategies, guidelines, and plans for 
deconuuniriaticm of persons, equipment, and facilities" to mitigate the risks of contamittation 
following a biological weapons attack. 

NHSRC provides expertise ar ►d products that s;an be widely used to prevent, prepare for, and 
recover from paitrlic health and enrr3ronrnental ernergencies arising from terrorist threats and 
incidents. Within NHSRC, DCMD's decontauzination reseaurch program's goal is to prorride 
expertise and guidancc on the selection and implementation of deoantamination methods and 
provide the scientific basis for a significant reduction in the titne atad cost of decontarnination 
er+enLs. The NHSRC's research supporEs dSWER and dPP. QSWER, tlarough its Special 
Teams whic}s includes the NDT, supports the cmergency response functions carried out by the 
Regional Off'ices. DPP supports the decontamination effort by providing expertise an biological 
agent inactivation and ensurirt$ that the use of pestiaides in such efforts is dvne in accordance 
with FIFRA. Close collaboration between the difFerent program offices having homeland 
security responsibilities is sought in order to rapidly increase the U.S. EPA's capabiiities to help 
rhe Nation reco►rer fronz a termrist event involving the intentional reiea.se  of chemical, biological, 
or radiological {CBR} materiais. Such collaborations are fostered through efforts such as TRl(Q. 

In 2001, the introduction of a few ietters containing anthrax spores into the U.S. Postal Service 
systern resulted in the contarnination of several facilities_ Al#hough most of the facilities in wlaic}i 
thecse letters were pracessed or received in 2001 were heavity-con taminated, they were 
suu,aessfully temediated with approaches such as fumigation with chlorine dioxide or VHP 0. It 
is well agreed that additional quick, efFeGtive azid economical deconta.mination method.s havixg 
the capacity to be erbployed flver wide areas (outdoor and indoor) are required to increa.se  
preparodness fvr such a relem. 

In addition to fiunigation used in primariiy, heavily-con raminated  facilities, other cIeaning 
metilods  were• Lsei in secflrldarlly  Cl1flYATl77n.atcd  (e.g., cross'contain],aated liu.ars pot.enttRlly Zn 
contact with the anxhrax spores cantainirtg letters or tracked from primarily coxrtarninated sites) 
areas or primarily contaminated facilities showing a minimal pres+ence of an#hrax spores. These 
rnethods included combinations of disposel of contaminated itcros, vacu uniing,  and the use of 
liquid spor€cides such as a pH-adjusted bleach solution. Additionally, a combined set of 
mechanical and chernical procedures (rracuum, scrub/wash and bleach) was successfully used in 
the deconta.miitation of a small shed contaminated with natmal anthrax spores origiraating fmm 
anilTlal hlaes dt]nng a drtlln-Inaklrig procCss'. If proVen effeCLlve, sucti a"Iowel'-teCh" appr821ch 
inr+olving washing and clestung with readily available eqauiprnent, washes and sporicides would 
significantly increase EPA's r+eadiness to respond to a wide area release. Currently, dara to 
quaAtify the effectir+eness of such decontamination teehniclues are not avaiLable. 

VI. SCUPE 
1fie purpose of this project is to deterxnine the effectiveness art[i operational  puameters  for a set 
of procedures which include washing, cIeaning and sporicidal rnethods for the decontamination 
of different environmental surfaces conta.mivated with bacterial Wres. In this study, 
effectiveness is a combirtation of physicaI and chemical methods to reduce andlor inactlirate 
spores of B. anthrrrcis -or a relevant surcckgate firom a oontaminated surface. A lower-teeh 
approach, for the purpose of this effort, is defined a.s proceduuw not reqturing specialiaed 



rnaterials or equi.pment (i.e., products avaitable at a local hardware store). Tlte methods used for 
the reniediation of the wooden shed in Banbury, CT' will be used to establish the pmtocols in 
this study. 'I'he o ►Ferarching gaals of this praject were girrett higlt priority by 0SWRR's C}ffice nf 
Ernergency Management's (QEM) for 2009. 

In Task 1, sections of aaterials positinned as walls, floors, or ceilings shall be conta,minated via 
aerosal release of bac:terial spores in a roqm-size study chamber. FuII procedures shall be nsed 
on each walllfloorlceiling set-up in the chamber. Uecontamiination e#Fectiveness shall be 
determined as a fnnction o€the procedures and wal]ffloorlceiling constructions using 
statistically-designed pre- and post-decontainination samlaling strategies. Upeiational 
considerations and the fate oftite spores shall also be determincd. The coupon matez -ials arc 
prirnarily poraus, outdoor conshuctiQn materials. Some interior materials sltall also be included 
and the decontanainaEion pmceduro(s) shall be tailored for indoor use (e.g., con.sideration of what 
can practically bc etnployed inside a residence). 

In Task 2, the unheated carpet cleaner used in EP -C-49-207 WA 0-35 shall be applied to tlmee 
different types Qf caapet eoMaminatad with baeterial spores via aerosol deposition witlhin the 
room-sized test charnber. A minimuro, ofthree replicates of each test shall be performed. In a 
subset of experirnents, at least oAre of replicates tests will have the cleatring repeated up to four ~ 
times on the same carpet sectians so as to deterrnine the number of cle,anings nexessary to 
remve tite corttaminant spores as complete[y as possible. More replicate tests may be 
necessary if tbie precision of this numbcr of tests is too limited to meet the data quality 
objectir►es_ The decontarninant to be used in the cleancr shall be either a pH-adjusted bieach 
solution witlt a surfactant addecl (e.g., Iaundry detergent such as T'ide) rnr a commerCially- 
available hydrogen peroxidelperacetic acid solution {e.g., SporKlenz or Miinucare}. In addition, 
tlte appiication of the decontaminant directly to the carpet shali be in.cluded as comparison to the 
use of the carpet cleaner. 

The resnits of each task slaall be docutnented in twkseparate reports. DraR reports shall be 
provided to the U.S. EPA Work Assigument A+Ianager (EPA WA11rl) for review and comment. 
Final xeporis incorporating comments from the EPA WA1NI, and iacluding a separate 
docutnentation af the disposition of comments, shall also be pm ►+i.ded as the fnal deliverables on 
this work assignment. All pmducts deti+eloped ►under tbis SOW (e.g., the above mentioned 
taclmical rcport) must cQnforrn to the roquirvmcnts of EPA's Handbook for Preparing Office of 
Reaeazch and Development Reports (EPA180QIK-951002). 5tzbstaFttive poations oI'this 
handbook can be fotend at www.epa.govinhsrc under the policy and guidance tab. 

VII. TECHNICAL APPRnACH 
TThee general appmach that shaEll be used to meet the objectives of this prcr}ect for both Tasf<s is as 
follows, as briefly mentioned in tlxe 5ection VI: 

• contamination of materials via aemsol deposition of bacterial spores using the procedure 
to be provided by the U.S. EPA for this study; 

• statistically-designed assessment of cantamination (sampling of controis or pre- 
decanitatnination [cl ►aracterization] samplmB); 

• application of prescribed individual and combined deaontamination procedures; 



• statistically-designed assessrnent of residual contatninat[on (post decQntamination 
sampling); 

■ analysis Qf subsequent decontarnination proceduri resi.dues (e.g., waste water or vacuum 
frlters);  

• detezrnination of decontamixxation effectiveness as measu3red by log reduction frotn the 
swrfaces; and 

• doctunentatiott of operational considerations (e.g., cross-contamination, procsdural tixne, 
impacts on znateriais and persannel). 

Decontamination can he defined as the process of inactivating orr reducing a con +m*++nm  in or on 
hurnans, animals, plants, food, water, soil, air, areas, or items through physical, chemical, or 
other methods to meet a cleanup goal. Izt terms of the sur£ace of a material, decontannination can 
be accomplished by physicai removal of the contarnination or via inactivation of the contaminant 
with antimicrobial chemicals. Physical removal could be acoampiished wia in sitte remaval of the 
contantination from the materiai or physical xemoval of the material itself (i.e., []isposal). 
Similariy, inactivation of the contaminant can be done fn situ or after removal of the mate°rial for 
ultimate dislwsal. During the decontamination activiiies tollowing the results of the 2001 
antYuax incideni.s, a combiaation of removal and in sftu decontanaination was ezsed. The bglance 
between the two was facility dependent anci factored in naany issues (e.g., physical state of the 
facitity); one factor was that such roernediazion wa~s unprecedented for the United States 
Government (USG) and no ter,lnta[ogies had been proven for such use at the time. Ihe cost of 
disposal proved t4 be very significant and was complicated by the nature of the waste (e.g., 
finding an uitimatc disposal site). S ime 200 I, a primary focus for facility :retnedistion has bcen 
fln improving the confidenoe in in satu decontaminatiQn methods and evaluating waste trestment 
options to be able to gzovide information necessary to optintize tte decon tA+++inedonldisposai 
paradigm; this optimixation ha.s a very sigtificant impact on reducing the cvs[ of and time for the 
remediation effoxt. 

The technical appmaah to be used throughout this study shall be developcd considering th3e 

background information prnvided izf Section V and this section. T7iis study shall be done in two 
major tasks. In TaslC 1, two full decontamination procedures shall be inyestigated. The full 
prooedures are: 

Pracedure 1  
(1) Vacuum surfaces with a wevdry vacuum containing a HEPA-rated filter, 
(2) Spray the setrface with the pH-adjusted bleach until it  rw±A;rs  wetted; 
(3) Scrub the surface using a hnish (or handle-mounted sponge for paittted wallboard) wetted 
with a detergent solution (pH-adj usted bleachiTSP solution), 
(4) Completely cover the surface with the pH-adjusied bleach for the 30-min contact time 
(reapply every 2 min); 
(S) Rinse the entire surface with water nsing a garden hose (or sponge for painted waXlboard); 
(b) Vacuum residual standing water from horixontal surfaces with the wetldry rracuurn 
containing a HEPA-rated filter. 

PraCedure 2  
(1) Vaeuum surfaccs with a woeUdry vacum containing a HEl'A-rated filier;. 



(2) Completely cover the surface witk pH-adjusted bleachCTSP solution for the desired 30-ntin 
contact t3me (reappZ Y eveTy 2 min); 
(3) Rinse the mtiure surface with water using a garden hose (or sponge fnr painted waIlhoard), 
(4) Vacuum residuaI standing water £rom horizontal surfaces with the wet/dry vacuurre 
contai.ning a HEPA-rated itlter. 

Walls, floors, or a ceilirg of the same rnaterials used in EP-C-09-427 WA 4-25 shall be 
assembled i;n the ruom-sixe test chamber. All testixag shall be performed ia accordance with the 
approved Quality Assuranoe Project Plan (QAPP), "AswssmAnt of Liquid and Physical 
Decantamination Metlnods for Environmental Surfaces Contaminated with Bacterial Spores: 
Part 2— aperational-scale Study ofFull Decontainination Proceduzes (Oetober 2009). , ' 
Prefabricated walls (Set-up 1) or floors (Set-ups 2- 4) or a ceiling (Set-up 4) sha31 be maved into 
the test charnber for the deeorrtamination study according to the approved test matrix. After the 
decontarnination test corresponding to the test matrix for the first decvntamioation Procedure has 
heen completed, the set-up shall be removed and decontarnination of the test-chanf6er shall be 
campleted before the second test in the ma.trix shall lre initiated. For each set-up, the appro ►+ed 
caontamination procedure shall be uscd followed by the statistijcally-designed characterization 
sampling. Dne of two deeorntamination procedures shall then be used. The materials in the set- 
up shall be allowed to become visibly dry before post-deconta.nQmation saznplit ►g sha.11 be 
perfortaed. In add'ation to the sairtples takan from the walIs, floors or ceiling, aay runoflF from the 
decontamination pmcedures shall also be collected for analysis. Filters from vacuums, if part of 
the procedure, shall also be colleded for anaiysis. Air fflters shall also be taken inside the test 
chaenber to deternnine potential reaerosolization of spores due to the aleaning procedure. All 
samples shall be ana(yzed frn t1;e quantitative deterinination of viable target spores. 

In Task 2, the r:arpets utilized in EP-C-09-027 WA 0-35 shall be used herean. The carpet shal] be 
a€fixed to padding and a plywood sub-floor. '1'he floor sections for each test shaIl be 4 foot by 4 
1'oot. Two floor sections shall be tested concunwtty. Contamination shali le done r+ia aerasnl 
depositirnn in the room-sized test chasnber. Vacuum sampling shall he done to conflrm 
contamination, wi#h a target of I Eb coiony fonxung units (CFUs) per square foot. After 
chaiacterization sampling, the carpet cleaning procedures (one spraying of deeontaminan5 one 
use of carpet cleaner containing the decontamiriant) shautl be applied to the carpets. After an 
aplxopriate drying time, the carpets shall be ►+acuuum sampled. Documentation on the irnpact of 
the decontaminatdon pmcedures on the carpets shali alsv be performed. For one of the tt}ree sets 
of replicate tests, the cleaming shall be repeated up to four times on the same carpet sections so as 
to demnnine the number of cleanings necssary to remove the c onuri+nw  spores as campletely 
as possible. Alt testing shall be perfarmed in ar.cardanee with the appror+c,d Quality Assurance 
Project Plan (QAPP), "Determinaxion of the Efficacy of Spore Remowal from Carpets using 
Commercially-available Wet/Vacuum Carpet Cleaning Systems (August 2009). „ 

Au sart►pte analysis is outside of the scape of this work assignment. Samples shall be transferred 
to the National Risk Management Reseazch Laboratory's (NRMRL) Air Pollucion Prevention 
and Cotrtrol Division's (APPCD) 3►Tcmbiology Lab for anaiysis under a separate work 
assigmmetxt. The coupoa, walI, floor, and ceiling fabrication are also outside the scope o€thas 
work assignmenL The materials shall be prepared by the NRMRLIAFPCD Machine Shop under 
a separaft mrk assignment. 



VIII. AFFURUABILITY 
Components of this study are expected to be somewhat Iabor intensive; the decontarnination 
prrccsr 	ses, sainpling, and laborawry a.ssays will reqWre extensive h ►unan resaurces. Relative to 
the labor costs, only a miniutal amount of expendable materials are required to be purchased by 
the contractor fvr nse in #his effbrt. 

IX TECHNIICAL RISK 
The technical ris3s involved in this praa,ject is thought to be minimal. The purpose of the effort is 
to provide infomtation pertinetrt to the development of operational strategies for the 
decontamination fnethods incIuded in the study. Iienee, all information olltained in this project 
(whether inteuded or not) is expected to be signibeantly reievant to this purposc. 

X. FACILIT[ES AND MATERIALS 
AIt work on this project descril>ed in this statement of work (SOVi) shall be perFormed at the 
U.S. EPA's facilities located at 104 T.W. Alexander Dr., Research Triangle Park, NC. T#tis 
study shall be conducted in the CDnsequence ManageMent ANd Decantaminxtion Evaluation 
Room (Cf]MMAN17ER) located in 14130, the room-siae chamber alluded to preuiously. 

XI. TASKS 
The effort described in, this S4W shail be perfonned in two  tasks,  as generalIy described in 
Section VII. For both task.s, the test matrices shall inciude: 

Contamination with Bacillus subtflis ATCC 19659 (anather BSL-1 level mierobe or 
Geobacillus species may subsiituted by the EPA WAM). The choice of the target test 
organism and preparation will be done based upon comparison data to Bacillus wrthracis 
Ames in terrns of resistance to inactivation with sodiurn hypochloxite and rktat are most 
stutable for the aerosolization needs of this effort. The spore preparation will be provided 
by thc EPA WAM for this effort. 

• Surface sampling using HEPA vacuum for all surfaces except pai.nted dry wall. Wipe 
sampling shail be uscd on the painted dry wall. HEPA vacuuin sampling shall be used on 
the painted dry wall in select  bmunoes as noted below. 

• The runoff of any liquid (rinsate) appIiad to the materials s$aIl be collected, neutralized, 
and submitted to the APPCD Microbiology Lab for quantitatir+e viable spore analysis via 
direct plating. 

• Protocols shall be developed to ntinimiae the risk of contamination or cross- 
contamination during the testing described in this S(]W. 

• AIl test activities shall be fully doctunented during the activity via naxratives in 
laboratory joumals, the use of digital photography and video. The documentation should 
include, bert not be limited toti, reaord of time requared for each decarc#amination step or 
procedure, visual observations during the prncedures, any deviat:ions frotn the test plans, 
physical impacts on the muaterials, and impacts on the decontamination or sannpling 



personnel. 

■ The recipe for the pH-amertded bleach soiution shall be prorrided by the El'A WAM. The 
oontrractor shall confirm that the pH and chlorine contett# are witlsiin the specif$caiions 
documented in the Quaiity Assueanoe Project Plan (QAPP) each test day prior tv use of 
the s4lution. 

* Rinse water sl}all be oonSrimed to be &ee of confounding le"ls of background 
contamination pri4r to the initiation of each test. 

■ All equipmerrt (e.g., brushe,s, storage bins, etc.) s1aaE11 be properly steriIized according to 
the proceduc+ees defuied in tlte QAPP prior to the uutiation of each test. The procedure is 
expected to be soaiang or washing hard, non-porous materials with a pH-amended bleach 
solution. Proper deoontamination iricludes selectir+e verification of a repres{entatirre 
numher of iterns to be used in a tcst. 

■ All sampies shall be tratasfezred to the APPCD Micr■obiolagy Lab in stearil,e priniary 
independent packaging within stterile secondary oontainment containiitg iogical gmups of 
sampies. All samples shall be accompanied by a compieted chain of cushody formm. 

• All microbiological analysis for samples described in this SOW shall be per#'ormed by the 
APPCD Microbiology L,ab. This analysis is outside of the svope of this SOW. 

■ The documentation ofall analytical pracedures, al1 materials, and couponfabrication 
inforrnation shafll be included in the appropriate QAPPs for the wnrlc desGrribed ia tlus 
SOW. 

These speoific details related to each task are described beiow. 

Task I. —Operp►tionwil-scale Study of Full Decvn[anwnativn Procedurea: 
The purpose of tcstiezg under this task is to detcrrnirae the cffxtivcncss of ncfinvd 
dccontamination pracedures documented in 5ection V1I. Testing shall be conducted in the 
COnsequence ManageMent ANd Decantamuxation Evaluatiou Room {CQMMANDER} located 
in H130. This stainless steel (rype 316) test charnber has intcrnal dia3cnsions of I4 ft wide x 8 
ft deep x lti ft high. It is equipped with an airtock containing a decontarnination shower. Four 
chamber set-ups sJtall be defined: 

• Set-up 1 shhall consist of four 4 ft wide by 5 ft high walls, one wall of each vertical 
rnatenisl type. 

• Set-up 2 shall consist of two 4 fl by 4 tt floor sections, onc of each of tvwo oert of the 
five horizontal material types. 

• Set-up 3 shall consist of two 4 ft by 4 fl floor sections, one of each of twa flut of the 
three rernaining horizontal material types. 

• Set-up 4 shall oottsist Qf one 4 ft by 4 fl lloor sections and one 4 ft by 4 ft ceiling 
sacdon; tl;e floor shall consist of the remairung horizontal matnrial type not included 
in Set-up 2 or 3 atiA the ceiting shall be the horizontal, painted dry wall 



All set-ups are listed in Table 1_ Alternative set-ups rnay be praposed by the contractor based 
upon the use of CDMMANDER and tha constrciction of the waiis, fioors, and ceiling if it is 
deteamined that such changes wi[l allow for the objectives to be met at a reduced effort, decrease 
the technical risk of the project, or enhance the information obtained (e.g., operational 
parameters or nneasure of effectiveness) in meeting the objectives. 

Ta61e 1: CUMM.ANDER Experimental Set nps 
Set-up Material Orientation Dimensiotls 

1  
Concrete Wal1 4ft wide x 	 ft h'yh  
Brick Wall 4 ft widv x 5 ti 	' 
Roua -cut bam wood Wall 4 ft wide x 5 ft high  
Pairtted gg waI] Wall 4@ wide x 5 ft high  

~ Concrete Floar 4 8 x 4 ft 
" As halt Floor 4 8 x 4 ft 
3  Sea[ed Egssure treated deck wood Floor 4$ x 4 ft 

Bricic Floor 4 ft x 4 fk 
4 

 

Carpet Floor 4#t x 4 R 
Painted dry wall Cei1i 4 ft x 4 ft 

For each set-up, two samgling events sltall be used: 

During  claracteri.xation sampling, at least four sampies shall be talcen on each surface 
in discrete iocations determined to he representative of the entire wa13, flnor, or 
c:eiling. 
For post-decontamination saznpling, a.t least fovr samples shall be taken in four 

additional disorete locations deterrnined to be representati've of the erttire wall, floor, 
or Ceiling. 
The locations for each sampling event on each surface rype shail be pt'edefined in the 
stazistical sampiing plan doctunented in the approved QA.PP. Sarop[e sizes shall be 1 
ft by 2 ft_ HEPA vacuum sampling shail be used on al[ surfaces vrith the exception of 
painted dry wall. Wipe samplirg shall be used on the excepted surfaee. 5ampiing 
area sizes for both wipes and HEPA vacuums shall be 1 ft Ial+ 1 ft. 

Each set-up listcd in Table 1 shall be tested independcatly fQr each dmlnta.*nFnafion procedure. 
For each set-up, the contartination procedure as defined in QAPP shall be used to contarninate 
the surfaces at the target loading of 1 E6 - l E7 viable spores per sample area. Characteri7a#ion 
sampiing shall bc done in accordance with the statisticai sampling strategy a3ad methods defined 
in t13e approved final QAPP. The results of the characterizafion sampling shall be reparted to the 
EPA WAM prior to comrrtencement of the application of the decontarnination procedure, ass 
applicable. In consultation with the contraetar, the EPA WAM shall decide whether agproval 
shali be given to tite contract.or to mowe forvx+arrd with the decontamination. 

■ Altematively, the aF1roPriate  corrective aetion shall be determined which may 
include a cotnplete repeat of the tes#. Upon approval of the EPA WAM, the 
decontumitiation task shall be nm. 



• All rinsate &om each wall, tloor, or ceiling secrion of the set up (as appropriate) shall 
be collected independentIy for quantitative analysis of viable target spms. Qne 
wetldry vaauum shall be used per wali, floor, or cceiling section (as aPFroPriate). The 
wetfdry t+acuwn samples shalI be amalyzed independently fnr each sec#ion. A single 
brnsh (as appropriate) shall be used for each wall, floor, or ceiling section. A new 
brush shall be used for each sectiors, i.e., no section shall use a common bnish. Soap 
and water {as appropriate} or bleach solutiarns (as appropriaate) shalI be maintained 

I 	 independentiy for each wall, floor, or ceiling section. 

• After ifie decontanaination task, all surfaces slafl be allowed to become visx'bly dry. 
After at ieast a period of one day, post-decontamination sampling shail be performed 
in  auccordanae with the sffitistical sarnpling strategy and methods det"tned in the 
appraved final QAPP. 

■ Atte:r completion of each test, the chamber and all contenis shall be thoroughly 
decontamitiated with a proven procedure. 

• The set-up shall be reinoved and appropriate set-up for the next test shali be 
assembled. The process shall be repeated until all tests are cornpleted. 

+ A proposed test matrix is shown in Table 2, and described in the approved QAPP. 
Changes to the matrix iaa Table 2 may be proposed by the cmtractor based upon the 
use of CUMMANDER and the constructioxa of tlwe walls, flnors, ami taeiling if it is 
determined that such cltanges will allow for the objectives to be met at a reduced 
effort, decrease the technieal risk o€ the pmject, or enhance the inforrnation obtained 
(c.g_, vperatior ►al parazneters or measurc of effectirreness) in rneeting the obj ectii+es. 

• Any changes to the tesmg shall be documnented via an amendment of tlte approved 
QAPP. A Category 31Applied Rcsearch QAPP has been appxaoved by the U.S. EPA 
for this effort under EP-C-09-027, WA 0-25. The contractar shall comply w"sth all 
jrequ;reme*,te  as delineated on the "Quality A.ssttrame Planning Requirernents Form 
(QARF}" included with this rvork assignment package (see Athwhmcut #1 to tl ►e 
S417V) and the NHSRC QA requirement as defned in AttachmeM #2 to the SflW. 
The QAPP, including any amendmerns, must be approved by the U.S. EPA in writing 
(e.g., signature on the aPIroval Pag$)  Prior w tlre start af any worlC. Additional 
inforxnation related to QA iequirements can be foenad at: 
http:lfwww.epa.goylqualitvlqs-docslr5-f.  nal.ndf. 

Table Z: Task 2 Proqosed Test Mairix 
Fest DaaoataminaSion Procedure set 

1 Pracedbm 1 l waila 
Z Procedum 1 Z 2 fioars 
3 Pracxdune l - 	3 	flwrs) 
R Pracedure 1 4 J 1 flaar, l caili 
5 Proeedarc 2 1 walls 
6 Procadure 2 Z 	floors 
7 Ptoceduae 2 3 2 tlonrs 



S 	Procedrae 2 	 4(1 tloor 3 esiling} 

The contractor shail design an MS Excel data reporting sheet template prior to the starE of any 
work that conveys all re]evant information from a tesc. This temptate shal] be approved 1ry the 
EPA for use, prior to conducting any testing described in thfs SOW. All photogratphs and videos 
shall be properly documented, indicating the exact tests in which they were taken. A log (in MS 
Excel) of all photographs a.nd videos shall be raaintained with the eiecixonic files. The log shail 
include a descr,ipt.ion of eaLh photograph and vidcv, and include the test namber and tiate. All 
electronic files shall be stored in a project folder set up an the EPA's DTRL share drive. 1Ul 
information relevam to a test (reporting sl3eet, digital photographs, videos, log fiie) shall be 
transmittexl to the EPA WAM within l week from thc complction of the samplc analysis. T'his 
data shall have been QAfQC'd by the contractor prior to traztsrnission. Transmission shall occur 
via c-mail to the EPA WAM infornring himTher that the da2a is ready for viewing. 

A draft final report detailing the test results and lessons learned from the testing shall be 
subnutted to the EPA WAM within 30 days fallowing the completion of the testing. This repott 
shall included docnmentatiott of the time required to complete each emtixe test procedure and all 
procedural steps. T'he report shall include any digital photos neeessary to illustrate the findirtgs. 
The dra#t neport shall be submitted by the EPA WA1Vi for review from within EPA, including a 
Quality Assusance review. A final report incorporating reque.sted changes, correction, and 
clariffcation resulting from the review proeess shall be submitted by the contractor within 15 
days from reoeiving the offieial comments from the EP'A WAM. A separate document detailing 
the response to comments shall also bc submitted to the EPA WAM by the cnntrdctor rrvith the 
final version of the report. 

Task 2-- I}eterminatian of the Efficacy of Spore Removal from C9rpets nsing 
Commercislly Ar+ailable Wet Nacntsm Carpet Cieaning Systems: 
Thr purpose of testing under this task is tu detcnuiinc the et):'ectivenes.s 	 af spore 
removal from carpet using commerciaJly available carpet cleaners. At least three types of carpet, 
consistent with tltose used under EPC-{}9-027 WA 0-35, shall be used in this s€udy. The section 
size will be at least 4 ft by 4ft, with thc appropriatc size deternvned ba.sed upon discussions 
bctwecn the contraetor and the WAM. This vsrork shall be donc in the COnsequenee 
ManageMent ANd Decontamination Evaluation Room (COMMANDER) loca#ed in H134, an 8 
ft x 10 ft staiialess steol chamber_ Aerosol-deposition, as done in Task 1, will bc uscd. to 
contaminate the carpet with bacterial spores at the target loading of 1 Eb CFUlsquare foot. The 
eontractor shall investigate the level of loading of the earpet sections to deterrnine the accuracy 
and precision of the deposition methodology. Apprvpr;ate statistical testing must be conducted 
to demonstrate the data quality objectives. 

The sanze unheated carpet cleaner used in EP-C-09-27 WA 0-35 shall be utilixed here. However, 
the cleaning solution to be uset3 sltall eitlaer be a pH-acljusted bleach solution containing a 
surfaetant (e.g,. 'i'ide) or a cornmercially available hydrogen peroxidelperaeetie acid solution. 
The seleetion shal l be made by the EPAWAM in consultation with the contractor. 

A min'imum of three replicates of each test sha11 be performed. A test includes two carpet 
sections in C4MMANDER that 	ue contaminated by an aerosol release of spores, sampled 
using the vacuum: sampling protoeol defined in the approved QAPP, decontsminated, and then 



saznpled after being allowed to dry overnight with 1-3 air exchanges per krour at 30-50 0/9RH. InE 
each tsst, one carpet section sltall be treated with the carpet cleaner vvhfle the other shall be 
treated by saiurating the carpet with the deeontanainant. ln a subset of experimeMS, at least ok ~j_cn`  
of replicates tests will have the cleaaing repeated up to four times on the same carpet sections so 
as to deteraine the numher of cleanings necessary to rernove the contaminant spotes as 
completely as possible. More replicate tests may be neeessary if the precision of this zttunber of 
tests is too Limited to meet the data quality objeatives. 

Sample analysis is outside of the scope of this work assignment. Sarnples shall be transferred to 
the Nationai Risk Management Research Laboratory's (NRMRL) Air Pollution Prevention and 
Conirol Division's (APPCD) Microbiology Lab for snalysis under a separate work assignraent. 

AII testing shall be perfcrrmed in aucordantx: with the approverl Quxlity Asswrance Pmject Plan 
(QAPP), "Determination of the Eflicacy o€ Spore Removal frozn Carpets using Corarnercially- 
available WetNacuuan Catpei Cleaning Systcros (August 2009)." Any necessary changes to the 
tcstin to accommodatc the e$orts described in this SOW shall be done as an amexdment of this 
approved QAPP. Tltee cor ►tractor shall comply with all requirements as delineated on the "Quality 
Assurance Plaaning Requirernents Form (QARF)" ineluded with this work assignment pacicage 
(see Attachment #1 to the SOW) and the NHSRC QA roquiremcnt as defined in Attachment #2 
to the SOW. Tlx QAPP, including any amendments, must be approved by the U.S. EPA in 
writing (e.g., signature on the appraval page) prior to the start of any worlc. Additional 
inform,ation related to QA requiremenis can be found at:  http://www.e„ga.poy/gualitylqs-docs/r5-  
final.ndC 

A draft ftnal report detailing the test results and lessons learned fram the testing shall be 
submitted to the EPA WAM within 30 days following the complelion ofthe testing. This report 
sbmll include doccunenzat.ion of the time required to cornplete each entire test procedure and all 
procedural steps. The report shall include an,y digital photoa necessary to illastrate the findings. 
The draft report shall be submitted by the EPA WAM for review from within El'A, including a 
Quality Aasurance review. A final report incorporating requested chaages, corrcction, and 
clarification resulting from the rcview process shalI be submitted by tlte contraetor within 15 
days from receiving the official comments frarn the EPA VIsAM. A separate docurnent detailing 
the response to cornments shall also be submitted tfl the EPA WAM by the coMrxctor with the 
finai version of'the report. 

Xii. DELIYERA.BLE SCHEDULE 
The deliverables previousl.y described in this SOW with the scheduled due date are shown in 
Table 3. T'he timeline shows an anticipated wortc assignritent initiation date of April l, 2410. 

Table 3: Deliverable Sshltedak 
Task Deliverable Due Uate 

One week afler 
1 ElearaozRic files from eacii test eoanpletion of all data 

analysis fi-nm the test 
34 days followinE 

1 Draft final repors °O~tet1On  °f 
testi°g 

 t° 'Pask 1 
I3012o 10 



1 	Final report 15 days after receiving 
U.S. EPA comattents 

One weetc aRer 
2 lrleetrah ic files from each test completion of all data 

analysis frorn the test 
30 days following 

2 DraBfinal report comptc[ion of4esNxig in 
Task 2 

(9rA/2o 1 a) 

2B Fina] repcxt 13 days aRer roceiving 
U.S. EPA commencs 

XI#I. KEP4RTYNG REQUYREMENTS 
• The rnonthly invoice reports for this wark assignntent shal] provide a detailed 

description of any equipment or expendables that have been ptrclxased by the 
contractor for use on the projects discussed herein. 

• All data rela.ted to this project shail be stored on tlxe U.S. EPA servers in the DTRi. 
slzare folder. 

• Data trmsfer to the EPA WAM shall occur within one week from the com.pletion of 
data analysis. 

• ln lieu of final reports for each or any task, joumal papers within each task rttay be 
submitted at the discretion of the EPA WAM. The papers shall be authored or co- 
authored by the EPA WAM, at the disoretion of the WAM. To serva in lieu ofthe 
final relaort, the_jouwnal articles must eontain all of the relevant information that 
would have appea.red in the final report. 

• Ail pmducts developed under this SQW (e.g., the above mentioned techiiic al ceport) 
rnust confonn to the requiremeatts of EPA's Handbook for Preparing Qffice of 
Research and Development Reports (El'A1800/K-951002). Substantive portions of 
this handbook can be found at www.epa.gov/nhsrc  undcr the policy and guidance tab. 

XIV. REFERENCES 
1. After Action Report— Danbury Aathrax Incident, U.S. EPA Region ], September 19, 

2008. 



M1iSRC QilAI.ITY ASSNRA1clCE Rt3Q!lIt4EMENTS FORM 
Attadre►nerrt I to the Statfinent•of YVwk 

i I GERERAL MFpitMTION 

Assessment of Liquid and Physiral Decontaminadon Methods for 
Enviranmentai Suriapes Cflrxaminated wlth Bacterfal 5pores 

i]escriptian: loar-teth decnnt arninalGDn rrietfbd assessment far materiais contaminatied with bacterlal 
spares . 

PrcjoC! ID: DCMD 3.41 

statlea: priglnai 

Narpber Amntendcd: 

QA CarUgvey: IYI 

Aetinn TSfpe= Extramural 

Pear Rattiew Ca6eyory: 1V 

Seeurlty Aasafteation: lfnciassifled 

PrajmTyPer Applied Researrh 

Wp Stwtae i: e-ndarsed 

QAPP Mtlls Ze EndarseQ 

QeAPP Stahas 3: Nvt Appiicable 

Veieide Status: 6dsting Vehide 

Vaa.ide Typee Vehicle Number: 	 EP-C-09-027 
wvrk Assignntient Numtaer: 	1-25 
Deiivery/Task arder 1Vum6er: 	na 
Madifir.atlon Humber: 	 na 

flther: 	 na 

YF yau are prmaess►rrg an L4& ar C'RAVa, the respavisFGrfd[y lbrQA melst be negaUated wfGhqr Me agreemerrt 77ie 71Ps 
k+ consultat+ior+ wO the QAMs in dhe vaHou.s organlzadwxs mtrst agree tul, and d=nrrreit, whkf+ o:,parrfiabfon wfll taAae 
Ehe fewad lbr Q6Ay  the ►►arnes oPlhe QAM arld TLP lhxti eacir vWnfxaNwL and ahe QA roquirerrnv►ts tlwt wi1Ef .6e adhersed 
[sa+ durrr►g the aFgneemear rndude ttda b* frr tvie r.acf01anA pa0a9e. 

II awwE OF wfQRr[ 

yes 	Dues tfie 5tatemerit ef Work cantain the a}aprvprlate QA language? 

liie awardee shaEl rnmpty with all requirements as dellneaGed an the "Quality Aswrance F'Ianning Requirements 
Form (QnnRF}" inciuded with tNs extramural acpon. The zdntractor shall qreparc a 4APP ln accaidanr_e rnith the 
R-2 aind R-S and/or the rttachments provided with the SUW. The QAPP must he approwd pNOr to Dre ctart of 
any work. s'►dditlanai intamlatiqn related CD QA repuin„rnents Can 6e found at 
http.*I/www.epa.goy/qualityfqs-does/r5-final.pdf 

Yes 	Does thls e>IeErarnurai aCtlon invdve Ne cobeUlon, generatlon, use, andlor reporting of envimnmerftl data: tiie 
desdgn, cor:struct3an, asid ape:ation af errvironmental techndaglea; vr develvprnent of sdtware, madds, or 
mettlods? 
(ff lVo" there skqp ro SacDrar+ !V, ar:d siyrr the form.) 

No 	WIA the SOW cr any su6s+equent work amignmenfis ar task orders irnulve any aoss-oryanixaGonal sfforts within 
EPA7 
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yes 	Has a QAPP already been approved For the actiykties spocified in the SOW? 

Pravide the title, date or revision num6er, and date o` DA aRVrflval: 

Assessment aF tiquid and Physipl Decontamination htethods For Envirnnmentai SurPaces 
Contaminabed with Bacterial Spones: Aart 2— pperatipna!-scaie 5tudy of Fula becentamination 
Procedures (octaber 2409) 

Qetermination uf tfie Efftcacy of 5pore Removal from Carpets using CpmmerrciaAy-available 
Wet1►tacuum Carpet G3eaning Systems (August 2009)." 
Does the QAPP require any revision by the conCractor" 

No 

No 	Is an applica6le QAPP in ltie pracess of being prepaned, revised, or approved by EPA persvnnel for future use by 
the eondnscLpr? (QA approval muat be obtalned hefare the contrac6vr tan atart work.) 

++ Tlee terar "conrrractor" stpp[ies loasely Jiere, suclr thw as applicuble, thrs term care adso mean "uwar*e 
"cooperator" andlor "gra►tree ". I.ike+vtse, the rernr "eontracr " inr:Judes "a$reeivtents" and or&er velricles. 

III QA DQCIIMEMTATIOR OPTIdN!$ 

A3t dncumentatlon specifled under "Qther" must 6e defined in the NHSRC QuaE'ity Management Plan and be cansistent 
with nequinements defined in EPA htanual 5360 Al. For all i4ems dhecked beluw, Chene must be adeauate information in 
the SOW (or its appendices) ior dhe ofFeror tfl deveiop this dacurnen#ation. Wfiere applicablc, refarcnce a spetlNc section 
p# the 5dW. [R-2 refers dD  eFA RPavtriremenls fvr QL&I& tftaRq,r,mMj' Warts (OA/R-2) a:PA/24018-01/f702. 03R0/4I) 
artd R-5 rBWs to gFA,Reaufrpmrsrbi  LAr QLality Assurauce PtvrectPfans fOI1/R-51  (EPAl240I8-0I10413, 0312D/01). 
Copies of these documents are available at tM~:.Zzwww.epa.eov(quaGty/qa.__dOcs,html j 

ARer Award DoGUmentation 

Not Applicable 	 Documentation aF an organlzablon's Quality Systern. QMP developed in acqordaflce with: 

Not Appficable 	 Cornbined docurnerfttion of an nrgansxaflor, s Quaiity Systjeem and appTlcatlon of QA and 
QC to the singke project covered by the cantract: oeveloped in accordance widh: 

Other 	 Oocutnentation of the appHcaoore of QA and QC ac4ivit;es bo appricable PraJect(s)- 
ueveiopea in accarclanae witn: 

Expiain: *iSRC QMP and Attachmr ►et s2 ko the SOW 
rta 	 "rammatic QA Project Alan with supptements for each specilic profect, devcloped in 

accerdance wfth: 

Documentation cHweloped 	Existing documentatinn nf the application of QA and QC activitles will be used: 
pre-award 

IV SI6MATURE EL.QCK 

The signatures below ventfy tfiat the 5tatement of Work (SQW) has been nevleweri tv ascertain the netessary QA and QC 
attivlties naquired ta oomply with EPA Order 5360.1 A2, that the COFR understands these requinmerdr., and that the CUR 
wi3l ensure that the quall[y reqWrement5 Indlrated vn the prevlau5 pages oT thls forin are incorporated Inro alt a58oCiated 
SovVs. (Sr9on/datoe befaw, obta,br a cnncrsrrenoe slyrrature fmvn !he Q.4 Stall; and suhmtt Ghe lbmr alaerrg wr7l+ ihe odher-  
extramur actfon d9vtumentatlovz) 

z~ ~ 	2a 
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$h3Wn RVan 	 03/2912010 	 Eletha Roberl.~s 	 0312917010 
AiFtSRC-DCMD Technical Lead Persort 	DaUe 	 NliSTtC-IC qA Staff Memher 	17ake 

QAPP RE4UiRENE1+ITS FDR APPLIED RE5EARCH PROJECTS 
(#raess ApPBridik 8 Of lh8 NHSHC qMP) 

An aPpliCd rBB~rcfi P~ ~ a stu~y ~ darrtOr ►~te tlte pB ~L0~rit9nae a 7iaGmdogba urxfer deCr ~ed ~aidiGans. 7heae awdiva are uftan pilot- or 
field-&cala. The fWlowinp rsq ►:rernanss ahould be addressed as appl3~qbe. 

SECTfQH 0.0. APPROVAL B1f PRpJMT PARTICIPAM 

Ths EPA Taduftai Lead Peraan [Tt_Pl ahalt 6e respar ►side far obteinin0 siprratwns af appmpriate projea perticii]arm an tte aipnadne 
pa9e al tlo OA On, doaan8nlinQ agreernerX lo prrslect a4*ives and the apprvach tar evalusft these aboctives. 

AdsVlhtftn Iist shall b® prvv+ded to 1scli7pste tha diesWoullan otthe rtiost moertt cvmatversivn qf tlia QAPP ta a1 ft prirrapal prcyed 
perocipaets. 

5ECfIDN iA, PRGJECT DESCWPTIDN  AiO 013JEGTlVFS 
1.1 	Tpe purPm of A* shall he cfeartY stattnd. 

1.2 	The procen. a16e, faeift an0oremrunnWlad sysFam ta 6e Zssted " he der.wibed. 

1.3 	Pro(act ab*ives shall he clesrfy cumd and idsrrt)Rad aa pAntaEy or nariprimary. 

SECTION 10, PFlapJ6CT ORGANI2ATWN 

21 	Key pwts of aordW Tor eadh omarwstipn iavaF ►red ia the pmject ahall he idarrdfiud. 

2.2 	Al{ QA Manapm and u+9ir raLmMmhip In ehe arMnizalians [ia:. IvCOlon wdws each organiraUVn] atiaif ba idanOed wilh 
evidarxe tThat tfie GPl ldanager ts kWepmdent aF prnjeet rnanagemont 

2.3 	Respmstiies of ap aqxr pnim pa<ticiparts and doeir raiatiarship ZQ oflter project parpqparHs aTd Ca idemdiad naeaning dw 
orpanizadvns responme for plannin9, 000niuwan. sampFe callec8an. sarnple custodY, mewxeKneets ( ►;e , anatytical. physical, and proaml. 
data neductian. data valldadan, and repvrt pFtipaaraton sreaU ha Cfetrty iderrottfe0. 

86CTqN S.Q ExPEFipN@tT►al..nPPFtoe11Cli 
3.1 	The gwrerai appmach and IAs Eeat aondllions Tor ead ► axparimerttal phasa sha✓f 6a provic#ed Tha sta6stital meRh4dS tEuit Wi be 
used to eraivate pw tlata Ve, N10VA or aummatp slatioliCsl ahould be iAami9sd. 

lNOTE: As deetned appr+apim ta tha pr 	by ihe itP, dre gtormatiat MpAstad In Sectinrrs 3.2, 3.3. 8ad 3.4 ntay de praserftd here vr Irt 
SecUon 4; the Wormetian mquea6ed irr Sedlons 3.5 may be pmwmed here vr in SacHcrr S. and tire irkrtnatlon reqtlasEad in Sadiv= 3.8 m8y 
be peesentad hete ar in SacHar ► 7.1 

12 	The aampliV sorarapy shaiE be irOudad and avidenoe must 6e prawood tn daawwMe that the strslepy 9s appnpriate for 
meWa9 prin" preiet oG]achea. ► e. a descripioa at the statistirW metl►ad ar admtic rallarwEe used to seted sartqle sitBa and number af 
satMfa6 shaA be pxorided. 

3 3 	&tanpUnylmakoCms palnls tar 84 maaSuremeM (1e., indudryi lowUm and acom points) Shap be Idendlled. 

14 	The frm4LwtcY ckf awnpfingfmanftwing ovwft. a=  wali as the nuu+ibers Far eack sample type andfer lecatian shall he penvided. 
indudine QC and rasenre sanq iles- 

3.5 	Al meawnunero{i.r.. analyfkal (ckemerai rnirxabiologicel, asaaya]. PhYsical. and prnteas) shaft de itlentifietl ftr each aampre 
tYpe or pnsress. and pral~  specft Wgd an*fts shall be istad and dassi6ad aa crlcai or nonrriGcal in tbe DAPP. 

3.8 	The planned eppmeh (s1idSkW andFor wn-Satistlrst) far eveWatin9 a01ed  ob)M%vss shap be induded. 

S6CilQN4.0. SAIYlPLINGPRQCEUUFiffi 
4.1 	vVhanaver applbeabfe. t[+e methed +r.ad ta estadAah steaO-atata oonftans sitall be desubed. 

42 	lCnarn site apsdi[c factors that may al[ect saatplinglnroftriM pnlcedur®s aheri Ee daaaibed. 

43 	Any she preparaiion reecded prior to sampPs ►almoniWng ahali 6e dewbed. 
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4.4 	F,.alch samPrnxjITn°nit°m9 Prccn,dure ta 6e vsed shall 6e dlscvse®d or relerenoed. R pomptr ~lRlg C~r splRGnB samDles. ihaae 
procedures sW 6e descrlhed. 

4.5 	Fur samples requldng a sp6t sarnpte far elqo CbNQC purppses ar fvr sNpmer:t Ia a d6ferent la6oratory, the Qr4PP shall idpndly 
wM is rasparsilafe far splip}ng samples, and where the spradng is peAom+ed (eg., field ► ersus 1a6). 

4.5 	if samplirspfmonitarxr+g equiprnertt is uaed tv collect aitical measunemen[ data ( ~&, used Sa cabjlaie dte tmel concerNFaoan d a 
avtieal prersmslai), tha ClAPP shslS de=be how 1he samplin9 piiukmwrd is calibrated. the frequancy at wh ieh is is calillortad. and Sha 
80CBptancB srri[eria far caGbratian vr CBilbration veriflCilliort. es appropriaie. 

4.7 	If 	 equipment is used to Coifer.t aidcsl mmswemen[ dsta. the C4PP " descrbe how aass-contarnireetian 
6elwePn sampfss is e►Aoided. 

4.8 	7rie OAPF shaN incfude a diso~ af Itre pracedures to De used tro assr.+re Ihat represer4adve samples aee aalfecied. 

4.9 	A list of sampte quart>ities fp be cabected, and the sarnple amovnt required !ar each analysis, istduding OC sampEe analyais. s! ►all 
be apedHed. 

4.10 	Caxainers used far sarnple edlecdan. transparl. and starage fpr eecR sasnpie type shall 6e dessn'hed. 

4.11 	Desaibe hvw samplss are uniqeely ideroTed. 

4.12 	58mple preBerVatlCA friet1100s f e.g. . mMgmtlCft, 3dO1RC8tion, e1C ). fnCluCing SPeLiifC TeagBntS. equlprnent. 8n0 Supplles flat{llUed 
fexsample preservatian shall he deseii6ed. 

4.13 	Hoidfng Ifma raquiremer4s shap 6e noted. 

4,14 	Pracedures far packing and altipping sarnples shall 4e desc{ibed. 

4.15 	Procedures to maimain dhein of austody [e a, d~ody aeaia, reaorda) dwin8 trer ~erfrom d~a field ra 1he lahaatory. in tlm 
lahrnatay. and amor ►g cond~aclors and subeonu=rctws st ►all be described tu onsure ttw sarrtple imegrlty ie mairNalnad. 

4.16 	Sampre arch9wval requiremerAs tor each re>ewant organiration shalf 6e prvvided, 

5ECTIDN 3.9. 1lESY'Mll3 A}YO AIIFASIIREMENT Af4DTOC,OL.S 

5.1 	F.ach megsurerraent metlwd to he used shaN be desa9bed in deras or reiensnoed. Modifioaaans to EPA appnoyed or simjlady 
velidat@d melhods shau pe SpBCiliep. 

5.2 	For cmproven nuethods. veriiicaa+on defe applieahle fQ expeeled matices shall 6e inchided in the OAPP nneeninp sra QA?P sh®A 
provide evidenoe CW the proposed mmlhod is caPable af achlevfng the desireA perlomtance. 

5.3 	FCr mossureMOnts whiCh requlre a cahbraled system. lhe QAPP shall indude spBC7fiC calibra6on prooadures applfeaCte to ee9ch 
Prnject tarpet analyle, and the procedwes fior verif»ng baah inlrW and corronuing ralbratians finc"ng Mquwcy  and acoemnee aireria, and 
eorr+ecSive actlans tv 6e parfoarned if axap ~tar~ r~iteefa aru nat mat}. 

8BCF1ON 0.0. iLA1C3C CHECILS 

61 	At a minimnm. the qAPP shaN indude quardiEate acaeptance aReris for QA ObjeGi+ ►es asevefated w4h aecuraq. precision. 
dewlion I'snft. and oompleteness tiorcritiCal rneastuemenls [pmoss. PhYsial, and ana1Yficall, as avdiaadte] for esCh maAruc. 

82 	►lrny addkioeal prnjec[-specMc LbA ohjedfves shal[ be presented, +rcluding aoutplanco criiteria. Thls indudes items suah as mass 
oalanoa requ&emerxs. 

63 	The sprnine pnoeednres used 4o assess all idenh7ed QA objec6ven shaR De fiAfy deseri6ed. 

6.4 	The OAPP sha6 10 and deAna all oSher QC checks andler ptooedures {eg. blanlef, serrOgaft eamrv(s. eft] used for Ihe 
praject. hath field and Inbvratary. 

6.5 	Far each sPecified GiC cheGe 4r provedure. ro9uired frequendes, aeaodated awapEance rr[leris. and carrecGve actions to 6e 
perfarrned if sccePtanae citarie are not met shaq he induded_ 

SECTIDN 7.10, DATA FiEPORT11VG, DATA REDfJCT10FE, ATID DATA VAtRaAiION 

7.1 	The reportlng mquhvwft  te.g, [mits, separtirg rneffiad W vr(iry]) for eech maasawrleffl and matrix sr811 be idend6e[f. 

12 	Ti're dek+nerabies expected fram each wgmisa6rn msporlside ftx field arld lahoratory seSivities shat be fistad. 

7.3 	[lata redtxtion procederes speaft to the pnyect, and also spednC to earJt orgerasadon. sFall he seurr¢reed. 

7.4 	Data validaGan pocedurrs specAc to each organiiation psed to snsure the repor5ng of aeaettate praject dafa so intamal and 
sxEernal cberNs shaill 5e summN4xgd. 
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7.5 	Data storap requir+stndft fareach argan¢atfon shait de prorided. 

7.6 	Tite prudua aom,ma ►H the[ wlU be pmoared br the pro]6d " be speAed 	;oumal ardiie, ,inal repoA, 4way. 7to Gdatwft 
af Ihts doaawrn csn 6e refewenoed te a MHSRC ar proprarnmped8c O<I+IP. if appnapiane. 

8E!'.T'IQN B.D. ASSESSMpMfS 
8.1 	The GRPP shall idanify eL sdheduted audifs (L&. Eath tednMCS system audits [TSHs] and perfarsnsnca evaluatians [PEs]} ta 6a 
parlartrred. rvhv vwrl PeAOrm these auft, and who rviH receive ihe Ma8t raparls. 

&2 	The 4APP shall pruvide prvicedur+es tlw ave to Ge klbvred tl ►a t witl ensure that roosssary carreetm acaaas vAN be perloanred. 

8.3 	The respor44Ea[s paty(4as) fnr inptanwmn9 carocrive acftns shap he ideanrad. 

8;EC'I ION 5.0, REFERENCIES 
Rafueix:as slW be Pnpvided eidter in Cie dody of ihe texl as toovlates or in e separate ser.tlan. 

Attachmerrt 02 

AIHSRC ©A 
7a the SZafitemerrt of 1llFark 

RequirementslWinetians L.ist 
EPAa Qaaft  $ystem  Wdoft  htta:lnw►w~r  
Ei'A's Psquimmorft and [3uidanca Oownurla 
EPA's Qwliqt Sjralwn 1Vrtuhrc  lmo-J1www am.aovPawlb~►las~do~ra Birtal.odf  

In AOGOrOlmOB wiln EPA Order 5380.'1 A2. owlTOftlwnm IG AFlSUA.`DQG t=4 MUSL be dNnaEAVII&li Oy SuCnAidirlg 212 qtlaky dCClulterltation 
desabed i7lat. AI QamGly doatrnBrtalon sta9 be luhnftd !o Ihe Qanwnmant inr reviessr. The Gowarrullent rril mview and rehirn ffile 
9uaiiyr dedansr~• wilh aormnarft, ared kd=W spp[avaJ ar disappnoral. If the quaily docutmr ►Eatlon is rrat apprawed, it nwat be ievised 
ta addrass d carrrtiante and ahrll 6a reauEWlOed to Ihe Ca+mrrnnent 1ar approrad. Werk irmetMir>g eaviraransrAal data ea6eaian, pwerafim. 
use. ar  reporling ahaM rat care>Imence Wuif 1he Govetmnent Ires aPPrave  7re quaft doaxnentBDton. Tha puattty AssuranCe Pr*d Pian 
(QAPPy " bB w6rM tn Ihe Govenrrieet 0 least lhirpy M dap Aw BR 1he hey ~miq at arly enrirCnmd[nal daQa gaMef+rlg or generatton 
acli~r ir; otd8r ta aUarr wiiicierd titne far revdew and r8visians to De eomplehrt. AAer ft Gamrllrwrt !n aPPmved ihe quWky 
downenUfim, ute CarNraciar sFa aka knpknmnt it m wrifto and approred 6y ihe GovernmerR. 

T3o" rrqWrewnem bypieslly perqiin ta aiagie praOct o([arls The firv speciliodons are: 

[4] 	a daseription af tlw orpabadoWa Qua* Spe&m ICM and infowuation rsgsrdin9 hawtlue 03 la dow+tserf,ed. 
oommunkatsd and implraianbed; 

(2) 	an orpmnbaftntif chatt sfiorring !he ppeitlpn q! iha Qk fwurtlon: 
(+„k) 	dt#IMwftn of tlw2 authaHiqt and rwocrAdbWAm of t!w CAiunetiat 
Iwy 	ft baclgmund and oatparia►oe of tlw QA YKsnnM wlw rflN tw saslgnad ta an P*@M and 
(5) 	the wV&nbXdOn's guHr81 aWoach far aceAmpliahinN the QA sptrciEisatlona In t3N Bl]YV. 

NHSRC QA ReguimmentsJ[7efinitiona List  

Category Leve! Designafiam (determtnaa the lerei of G1AA required): 

❑ 	Ca'Mgary 1 Projsct - appiics61C'!o atudiCa PeAoirncd 9G 9anerate data used for eMatasment adivitm. itigaboFr, or r+trae8rah prqject 
involViryg hlatten EuEjacls. 'EAs GAPP el+sll addrass adl eanerMs ft4sd inVPA itBqwndsmb tai qA Projp[.t PEans, EPA QNR-G. 
CaIYgWy p Pnqj9Ct- aPPkdb10 Oq 3k 	Pkmad to 9amrete dge used in 8uppOft Of thR deYe6oprnaA vierfvirnF6n9r$W 
reyulrEioes or artnrxiarft. The OWP sW tiddrase a# elemeNs lispod in 'iEPA Re**emartta for OA P+c ject Pwd  . EPA CM-5. 

C~r8O7~ III Prajact -  applicahOc W prajeda Fr ~voArir ►g epp~d reaeau~s ar taChnofogy cwalw6v~ . 7Tfe QP~PP ahaN ed~ess Ifie 
aPPkabM iectfanS ofSPA Raquirameaft lar G1,4 ProjeCt PIan8. EPA OAIR-6 8s otAlfnOd in ft NNSRCs qa1P: QI ►PP 
mwkwwft 1or the speGific 	Mpa Isee bdomfj. 

~ ~~NI@ appli~ble~ 'EPA~i~/qf~Jff! -V  lor4P1 PrOjad PIa[~ AryQAIR-5 as~OL~l9d~ M11SRC`s QMP pAPP 
requitemeertm ior ths spaok projad HP8 Ias be"• 

Project Types: 
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These vudinrs of NHSRC's MPP Roqulrornanls !or vsrlmis projBdt lypea irom APPand6r B af the NH8RC t7A1P jaxeapt whare 
otharwtae notedj , are oandensed iram typlcalql qWgcaM saWans af kt 15 tEPA IaJaqotramanle [or QA Projrct Pb" arsld arv t+rorndad 
to aasvv sa s atartlng PWnt rrMn Proparin9 a QIaPP. ThGae iass and Vrerr farmat m®y nor iti trusry reseand'I aCenaRo and OAPP S muat 
cmkim to appaica6le aecGorm of R-& in a rray M luly desaibcs the reseomh Rlar+ and appropriate QA and QC rneasures ta ensure iPoat the 
data are of adequate qualityr asyd auarft fn Rt Ureie Inlendad purposr. 

ApPli®d Rea9arch ProJ9et - pertain8 t0 a Stue3y pErfOrRaed t0 generate daTa tA demOrmba44 th6 Pa'[armance Cf aooepted Prvoeasea 
or tedxr'ologies under deTirred oorxGans. These studiea are oRen pMnt- ar feks4cale. The QAPP " address aA requiremenla 
1islW in -QAPP Raquiraments fpr APpped Research "ects" Tnxn Apperedix B of T#ie NIiSRC OINP. 

❑ 	BasIC ResAirvh ProJeet - Pertains @n a study perbrrned Io generate data ueeQ ta eraluae wiprouen ihearfes. Prvoesses. ar  
tedmetMes. lTiese studles are nf6an hench-acaFe. The QAPP Shafr addnsss alf requlrerrMSm 11s4ed in -QAPP Requrementa for 
BasiC Researd1 ProjecEs" Tram Append6r B nf the NFiSRC LdMP. 

❑ 	l7esfgn. CansLruetlCn. anefRdr Qpwation o! Enviranmerrtal TecArtology PrpjeCt- perteaA ta erndronrneW ted>Irwlpgy deslgrsad. 
ooratructed andror flperated hy andlw Tor EPA -fhe Qr4PP shaa addrESS requiresreffRS irr the EPA Ckaft 9ystem dvaxnerr! 
'GWdatlo9 on Quallty ABsIlranC0lor ERVkOnnlwlai Tion0lpgy (]laign. CCndrI1CGCn. and Oparal(an" Cri 7. 8t 
htm llwww.eoa-Qovin<aalilvf4S-dacslo' 1- 	 For addsiora3l ideffnation. you may sekr to Part C vf "SpeCifiCBdvns and 
Guidelin es fvr Quaiity SyaSems fvr Enuirnrrrw[al Gatta CoMection and EnvirortmentaE Terhnofogy; AN51lASQC E4-1994. American 
Soaeqi Tor gualily Caitrat. hlilrraailaee.lM1R. JanuBry 3895. 

❑ 	C+evapaqal pata Lluality Assuranes Pnajact - Pcnaim 4a data ca6ection: daia Prarrsairg and analysis: and daW vaiidation of 
gevapatiaf appcaticxm. The aAPP shall addraas raqukerrerds in &a EPA Ouahly System ddaarlent' ~Guidarsce far Ceaapatiaf l]ata 
QuaRty Assuwoe Projed Ptans" G-5S at  hno /MHrw.eua. ~ovlousliN+QS docslg5~g-finaE 45.odf_  

❑ 	Methvd t?a+roioprnent Prajvct - G+ertains 4c siluetiim wdere there ia no exiating standard rnethod. or a standard meihod raeeds to 
be aigrlHidarqlyr modiliad Sor awaft appEutlon. The oHPP shall address aH re4alrernerds Iisted in ^QAPP RaquiremerRs tor 
MeEhad Cevekpmenl Pr~ Fram Appendior 8 uf the NHSRC QMP. 

❑ 	Nodel L]aralopmant ProJact - indudes all types af rWfiernaqca4 madefs indutliig static, dyrreank, deierrrlinistic. stadrasflk. 
meChanit9pC, emplrrCal. e>IC. The OAPP aheR a*ftess requfrements In ihe EPA quaRty 9yspem dapmBnt "Gfidanae Upr Givaliy 
Assurance Praject Plans Ivr Modeling' G$h! at  hitnllWww.Ma.QOVlaualilvlQ$ dp~g~rr~fry~~E - 

❑ 	Sarr+p6ing and Anah1M MJM - peMwa ►o ihe cdlection and arre1ys15 ot samples wilh no otlJeClareS aCrer Rran to {7rew4e 
dmlad2rizadOn ar mdrta6ttg inTprmat'ipn. The QAPP shaA dddreSS a11 requaenents iisW in' ~QAPP Reqoiretrsents for Samp6ing 
and Analysla Proj®ets" fram Appendix B af fhe NHSRC OMP. 

❑ 	Sawndary Drft Projaet- perarls te enviranrnentat data dokced irvm ottwY svurces, hr ar ior EPA, that are used ior plrrpeeses 
olhar than iHose aigfnaqy InEended. Saroea may r+duda: 6teta berre, iridkabY aua+ny's. carnf*a4ona iffvm cempu*nzed databaeeal 
and infarnnalElvn systerns. and earrouterimed or wadwriatica1 modele af entiraruracrdal prooesses. The QAPP a?F8q sddiess aK 
requiremerds Iisled in QAPP Requfrerncrns far 58C4redary Data Prayada' Rnm Apperdix B of She HHSRC QUP. 

❑ 	SoRwan UavelopmerN and Uata NFartagemant Pralaat - Perfains to snthme dEre9oprrlerit, saflw®relRardwar e 
sys4enis dereiopment, data6ase deslgn and rtakftmnoe, daEa valldatlon and veri&o6m systema- The QAPP shaY address a11 
requirempXfls 1islBd in 'QAPP Reqtrire»nen UCr SpR+vBre Develppment R'OjBCtS"lrom Append; ~x $ Of tha NHSRC LMP. 

Definitions: 

Erwirarrncr+fal nala - Tt+ese are any maaGUrernent ar imormaGon that deacri6e emiranmenlal Arocecm, lacation. or eond7tiane: ecalogical 
ar heaHh e}feGs d'rredy from meaaunernerft. producad Rom sailmwe and rradek, and canpied #rvm eiher saxces such as data hases ar 
the fiterature. For EPA, enuiranmerda! dala indkde irdorma6on ooqected d'iredly frarn measurenlerb. produoed frpn soRware and mode ►s. 
and corrlpilM fram oVer saurces such as dmta Laaes or ftraRre. 

lncremarrtal Funding - kaxerrrental fundmg is paetiaE ita'iding. no new wnrk 

Qwlity Asaurarree (qA) -OuBW assurance is a ayafem aFmenBgCrroenl acHvilies td errlsune tFIaR a prooeses. item. or servioe is of ft lype aurd 
quaflty needed hy thecuslarr>!er. It deals wiRh sHWg pvlicy and rsaxling an administramve syslem at rnaragernerlt cantraas Vart COer pPanning. 
implertrerfttion, and revlew o1 data coBadinn acGviGes and ihe uae aF date in deGsfon nratdng. Ouafity assuratrtx is just one part of a quafity 
syalem- 

Llualitlr Asisuranca Pr*oct Ptan tCi1PPf - A GAPP is a dodxnaV that desabes tlte nexssary 9LMh  asaarance. qvaity randal. and cihar 
tsd+nical ac6ritles Cmt rnust he Uroernerded to aswune tf+at ft resu7ls flF fre woAc puiomiad rr39 satisfy lt+e staled Perbrrerroe citeria. A 
OAPP doalrn6rA6 Pn7j9Ct-SQSCAC Inlormatlon. 

Qualfly Conbai (QC) -OuaMy coWd is aWftical kocbm ttrat indrxdes al the acientific precalaroions, auch as calilrationa and dupcations. 
wtddh are needed to aaqufre data of krroNm and adequate quawty. 
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Qewliql Yanpamnk Plan tCW1-  A qMP is a daaxnar ►t IlW deumbs en aryanixattarr'atpragrarn a qua ~y system in tenris ot ir ~e 
vrg8rNz8liCnat atnxbure. poliay ~ procadurea. r ~axtiorrai rsaporrsibilHaa af sratnagement and afaN.lnes aT euftcrily. and raluired'en[erfeces 
iar 11nae PWnrirtg, knpknw*9. docurnenr8, and ssseslpiny sA acti+iiGes conducted- A OAAP docixnents t1e averatl organirat+onlprcrpram. 
anm is primeriy apPA[able ta mu66-year, rnulH-Pmjm elforffi. An argaN*fiart'slproprarn's OMa at+a9 aftass aq emxr+[rrRS koed in the 
'R®q►uremells fCr Ovaft FAanapetr►er►t Plans' in Apperckx B of ltle NHSRC QIJIP. 

Qw41 Vpbm- A qtretiry systEbrn is rie meana by Wwch an OrQartWatlori mWnages its quaft 	in a systemetic. OrW¢+d woner artd 
pratidder; a franrrewark tcr Plarxfin9. GnplamenGrlg, ard astNsinB wurk perfam+ad by arr orgardzatnmr and ior curying out re4vired auaty 
aasurenoc ard qua!y aonlroi ac6viGes. 

R 2. F.F'A RequiremerNa tor QuWy Nlanagmerit Ppens (EPA240064MM Maroh, 2001  htto ►Mm+v+.r~a.aovdnuaiik~n4QS doc~l~-final.aif. 

RS. EPA R®qlliremenCs far QuaYdy tVlaagemerri Plan6 (E.PAd24OB-011t1M INarch. 2001  t~ttull~a o±+w.eoa.00rdoualdrfaS ~o~+r5 fmal.odf. 

Substanlln Change •Subetantiec change os any drarrge in au activ44r that may at6ar ihe quaMy oida6e haing used, generatiad, cr gelhered. 

TiCAmICaI laad Pnsoe M P) • 1hts Pemm is teftgCalY resWam LGr thB Proiext. Fer exVarrMxB[ oor*M wotk the TLP is typiCalH thQ 
conmacUng oAiaers representaifve (CQR). Far irftmural wark, tTre TLP is grpic+apy da Prkycipai knresdgatar. 

Ahbra+WonS : 

COR 	CanbrACpn® Otficera Reprewvtabw 	UlG 
NHSRC Naftnd HoN*x1d Secufil ;q Rasearah Cen1Cr 	GA 

NRMRL NaGonW Risk Marogerr>W Recnrch Labaratary QAtMA 
OA 10 4ualiry PSc+ranCa IdarAi"don 	 QmP 
QAPP Ouaft As6rxwoe Proo[# Plan 

	
=8  

irdenagwicyAorsernw! 
4udily Asseuanae 

Ouaiiy Aasuranoe Marogar 
Qualily Maroammed Plan 
SuiemerR dVftrk 

ns 	OUOR ► sySWM 
	 CRAiJoA Coopetatim Ranarrh & Qevebpment ArWwt 

TLP 	Teahrkai Lead Penion 

AttaChrserd 12 to 1f1@ SWt91nBtg Od WGfk 
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